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DETAILED ACTION 
Continued Examination Under 37 CFR LI 14 

1. A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is eligible 
for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) has been 
timely paid, the finality of the previous Office action has been withdrawn pursuant to 37 CFR 
1.114. Applicant's submission filed on May 30, 2007 has been entered. 

Claim Objections 

2. Claim 10 is objected to because of the following informalities: Claim 10 was amended to 
remove "claims" and should only remove "s" from "claims". Appropriate correction is required. 

Claim Rejections - 35 USC §103 

3. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

4. Claims 1-6, 10, and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fairbairn; Kevin et al. (US 5838121 A) in view of Suzuki; Akira et al. (US 5522934 A). 
Fairbairn teaches a processing apparatus (Figure 4, 19, and 24; - see common "106"; column 4, 
lines 35-55), comprising: a transfer chamber (104; Figure 4; column 4, lines 35-55); a plurality 
of processing chambers (106; Figure 4, 19, and 24; - see common "106"; column 4, lines 35-55) 
for processing therein a substrate ("wafer"; throughout) to be processed, the processing chambers 
(106; Figure 4, 19, and 24; - see common "106"; column 4, lines 35-55) being coupled to the 
transfer chamber (104; Figure 4; column 4, lines 35-55); a plurality of shower heads (642; Figure 
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19; - see common "106"; column 4, lines 35-55), installed at upper parts of the processing 
chambers (106; Figure 4, 19, and 24; - see common "106"; column 4, lines 35-55), for providing 
a gas to be converted into a plasma in the processing chambers (106; Figure 4, 19, and 24; - see 
common "106"; column 4, lines 35-55); a number of electrostatic chucks ("pedestal 628"; Figure 
19; column 14, lines 50-55; column 12; line 15) which are provided in the processing chambers 
(106; Figure 4, 19, and 24; - see common "106"; column 4, lines 35-55), to electrostatically 
adsorb the substrate ("wafer"; throughout) to be processed thereto; a transfer mechanism (500; 
Figure 15; column 8, line 53 - column 9, line 4) installed in the transfer chamber (104; Figure 4; 
column 4, lines 35-55) to transfer the substrate ("wafer"; throughout) to be processed between 
the processing chambers (106; Figure 4, 19, and 24; - see common "106"; column 4, lines 35-55) 
and the transfer chamber (104; Figure 4; column 4, lines 35-55); and a monatomic nitrogen 
(column 20, lines 12-13) atom supply unit (800; Figure 23,24; column 18, lines 18-40) for 
providing dissociated monatomic nitrogen (column 20, lines 12-13) atoms in the processing 
chambers (106; Figure 4, 19, and 24; - see common "106"; column 4, lines 35-55), wherein the 
monatomic nitrogen (column 20, lines 12-13) atoms are supplied into one of the processing 
chambers (106; Figure 4, 19, and 24; - see common "106"; column 4, lines 35-55) after finishing ^ 
processing the substrate therein to remove charge on an electrostatic chuck ("pedestal 628"; 
Figure 19; column 14, lines 50-55; column 12; line 15) provided in said one processing chamber 
(106; Figure 4, 19, and 24; - see common "106"; column 4, lines 35-55) ,wherein the monatomic 
nitrogen (column 20, lines 12-13) atom supply unit (800; Figure 23,24; column 18, lines 18-40) 
includes a pipe (812; Figure 24; column 18, lines 20-25) communicating with each processing 
chamber (106; Figure 4, 19, and 24; - see common "106"; column 4, lines 35-55), an N? gas 
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su pply source (804/814; Figure 24; column 18, lines 20-25) for providing an N? gas through the 
pipe (812; Figure 24; column 18, lines 20-25), and an energy supply unit (808; Figure 23,24; 
column 18, lines 18-40) for applying energy to the N? gas in the pipe (812; Figure 24; column 
18, lines 20-25) or in the processing chambers (106; Figure 4, 19, and 24; - see common "106"; 
column 4, lines 35-55) to convert the N? gas into the dissociated monatomic nitrogen (column 
20, lines 12-13) atoms as claimed by claim 1. Applicant's claim requirements of "after finishing 
processing the substrate therein to remove charge on an electrostatic chuck" are claim 
requirements of intended use in the pending apparatus claims. Further, it has been held that claim 
language that simply specifies an intended use or field of use for the invention generally will not 
limit the scope of a claim (Walter ,618 F.2d at 769, 205 USPQ at 409; MPEP 2106). 
Additionally, in apparatus claims, intended use must result in a structural difference between the 
claimed invention and the prior art in order to patentably distinguish the claimed invention from 
the prior art. If the prior art structure is capable of performing the intended use, then it meets the 
claim (In re Casey, 152 USPQ 235 (CCPA 1967); In re Otto , 136 USPQ 458, 459 (CCPA 1963); 
MPEP21 11.02). 
Fairbairn further teaches: 

i. A processing apparatus (Figure 4, 19, and 24; - see common "106"; column 4, lines 35- 
55), comprising: a transfer chamber (104; Figure 4; column 4, lines 35-55); a processing 
chamber (first 106; Figure 4, 19, and 24; - see common "106"; column 4, lines 35-55) 
coupled to the transfer chamber (104; Figure 4; column 4, lines 35-55), the processing 
chamber (first 106; Figure 4, 19, and 24; - see common "106"; column 4, lines 35-55) 
performing therein a first process on a substrate ("wafer"; throughout) to be processed; a 
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shower head (642; Figure 19; - see common "106"; column 4, lines 35-55), installed at 
upper parts of the processing chamber (106; Figure 4, 19. and 24; - see common "106"; 
column 4, lines 35-55), for providing a gas to be converted into a plasma in the 
processing chamber (106; Figure 4, 19, and 24; - see common "106"; column 4, lines 35- 
55); a transfer mechanism (500; Figure 15; column 8, line 53 - column 9, line 4) installed 
in the transfer chamber (104; Figure 4; column 4, lines 35-55) for sequentially 
transferring the substrate ("wafer"; throughout) to be processed into the processing 
chamber; an electrostatic chuck ("pedestal 628"; Figure 19; column 14, lines 50-55; 
column 12; line 15) provided in the processing chamber (106; Figure 4, 19, and 24; - see 
common "106"; column 4, lines 35-55) , the electrostatic chuck ("pedestal 628"; Figure 
19; column 14, lines 50-55; column 12; line 15) electrostatically adsorbing thereto the 
substrate ("wafer"; throughout) to be processed; and a monatomic nitrogen (column 20, 
lines 12-13) atom supply unit (800; Figure 23,24; column 18, lines 18-40) for providing 
dissociated monatomic nitrogen (column 20, lines 12-13) atoms in the first and second 
processing chamber (second 106; Figure 4, 19, and 24; - see common "106"; column 4, 
lines 35-55), wherein the monatomic nitrogen (column 20, lines 12-13) atoms are 
supplied into the processing chamber (106; Figure 4, 19, and 24; - see common "106"; 
column 4, lines 35-55) after finishing processing the substrate therein to remove charge 
on an electrostatic chuck ("pedestal 628"; Figure 19; column 14, lines 50-55; column 12; 
line 15) provided in the processing chamber (106; Figure 4, 19, and 24; - see common 
"106"; column 4, lines 35-55) ,wherein the monatomic nitrogen (column 20, lines 12-13) 
atom supply unit (800; Figure 23,24; column 18, lines 18-40) includes a pipe (812; Figure 
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24; column 18, lines 20-25) communicating with each processing chamber (106; Figure 
4, 19, and 24; - see common "106"; column 4, lines 35-55), an N? gas supply source 
(804/814; Figure 24; column 18, lines 20-25) for providing an N? gas through the pipe 
(812; Figure 24; column 18, lines 20-25), and an energy supply unit (808; Figure 23,24; 
column 18, lines 18-40) for applying energy to the N? gas in the pipe (812; Figure 24; 
column 18, lines 20-25) or in the processing chambers (106; Figure 4, 19, and 24; - see 
common "106"; column 4, lines 35-55) to convert the N? gas into the dissociated 
monatomic nitrogen (column 20, lines 12-13) atoms - claim 2. Applicant's claim 
requirements of "after finishing processing the substrate therein to remove charge on an 
electrostatic chuck" are claim requirements of intended use in the pending apparatus 
claims. Further, it has been held that claim language that simply specifies an intended use 
or field of use for the invention generally will not limit the scope of a claim (Walter ,618 
F.2d at 769, 205 USPQ at 409; MPEP 2106). Additionally, in apparatus claims, intended 
use must result in a structural difference between the claimed invention and the prior art 
in order to patentably distinguish the claimed invention from the prior art. If the prior art 
structure is capable of performing the intended use, then it meets the claim (In re 
Casey,152 USPQ 235 (CCPA 1967); In re Otto , 136 USPQ 458, 459 (CCPA 1963); 
MPEP21 11.02). 

ii. The processing apparatus (Figure 4, 19, and 24; - see common "106"; column 4, lines 35- 
55) of claim 1, wherein the monatomic nitrogen (column 20, lines 12-13) atom supply 
unit (800; Figure 23,24; column 18, lines 18-40) supplies the dissociated monatomic 
nitrogen (column 20, lines 12-13) atoms to a close proximity of the electrostatic chuck 
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("pedestal 628"; Figure 19; column 14, lines 50-55; column 12; line 15), as claimed by 
claim 3 

iii. The processing apparatus (Figure 4, 19, and 24; - see common "106"; column 4, lines 35- 
55) of claim 2, wherein the monatomic nitrogen (column 20, lines 12-13) atom supply 
unit (800; Figure 23,24; column 18, lines 18-40) supplies the dissociated monatomic 
nitrogen (column 20, lines 12-13) atoms to a close proximity of the electrostatic chuck 
("pedestal 628"; Figure 19; column 14, lines 50-55; column 12; line 15), as claimed by 
claim 4 

iv. The processing apparatus (Figure 4, 19, and 24; - see common "106"; column 4, lines 35- 
55) of claim 2, wherein the monatomic nitrogen (column 20, lines 12-13) atom supply 
unit (800; Figure 23,24; column 18, lines 18-40) provides the dissociated monatomic 
nitrogen (column 20, lines 12-13) atoms in the transfer chamber (104; Figure 4; column 
4, lines 35-55), as claimed by claim 5. Applicant's claim requirement is an intended use 
claim requirement. Further, it has been held that claim language that simply specifies an 
intended use or field of use for the invention generally will riot limit the scope of a claim 
(Walter ,618 F.2d at 769, 205 USPQ at 409; MPEP 2106). Additionally, in apparatus 
claims, intended use must result in a structural difference between the claimed invention 
and the prior art in order to patentably distinguish the claimed invention from the prior 
art. If the prior art structure is capable of performing the intended use, then it meets the 
claim (In re Casey,152 USPQ 235 (CCPA 1967); In re Otto , 136 USPQ 458, 459 (CCPA 
1963); MPEP21 11.02). When the structure recited in the reference is substantially 
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identical to that of the claims, claimed properties or functions are presumed to be inherent 
(In re Best, 562 R2d 1252, 1255, 195 USPQ 430, 433 (CCPA 1977); MPEP 21 12.01). 

v. The processing apparatus (Figure 4, 19, and 24; - see common "106"; column 4, lines 35- 
55) of claim 2, further comprising a controller (810; Figure 24; column 18, lines 20-25) 
for controlling a supply timing of the dissociated monatomic nitrogen (column 20, lines 
12-13) atoms from the monatomic nitrogen (column 20, lines 12-13) atom supply unit 
(800; Figure 23,24; column 18, lines 18-40), as claimed by claim 6 

vi. The processing apparatus (Figure 4, 19, and 24; - see common "106"; column 4, lines 35- 
55) of claim 2, wherein the energy supply unit (808; Figure 23,24; column 18, lines 18- 
40) applies energy which is higher than the dissociation energy of the N 2 gas and lower 
than the ionization energy of the N 2 gas, to the N 2 gas, as claimed by claim 10 

vii. A processing apparatus (Figure 4, 19, and 24; - see common "106"; column 4, lines 35- 
55), comprising: a processing chamber for processing therein a substrate ("wafer"; 
throughout) to be processed; a shower head (642; Figure 19: - see common "106": 
column 4, lines 35-55), installed at upper parts of the processing chamber (106; Figure 4, 
19, and 24; - see common "106"; column 4, lines 35-55), for providing a gas to be 
converted into a plasma in the processing chamber (106; Figure 4, 19, and 24; - see 
common "106"; column 4, lines 35-55); a transfer mechanism (500; Figure 15; column 8, 
line 53 - column 9, line 4) for transferring the substrate to be processed into the 
processing chamber (106; Figure 4, 19, and 24; - see common "106"; column 4, lines 35- 
55); an electrostatic chuck ("pedestal 628"; Figure 19; column 14, lines 50-55; column 
12; line 15) installed in the processing chamber (106; Figure 4, 19, and 24; - see common 
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"106"; column 4, lines 35-55), for adsorbing the substrate ("wafer"; throughout) to be 
process thereto; and a monatomic nitrogen atom supply unit (800; Figure 23,24; column 
18, lines 18-40) for providing dissociated monatomic nitrogen atoms in the processing 
chamber (106; Figure 4, 19, and 24; - see common "106"; column 4, lines 35-55) wherein 
the monatomic nitrogen atoms are provided in the processing chamber (106; Figure 4, 19, 
and 24; - see common "106"; column 4, lines 35-55) after finishing processing the 
substrate therein , wherein the monatomic nitrogen (column 20, lines 12-13) atom supply 
unit (800; Figure 23,24; column 18, lines 18-40) includes a pipe (812; Figure 24; column 
18, lines 20-25) communicating with the processing chambers (106; Figure 4, 19, and 24; 
- see common "106"; column 4, lines 35-55), an N? gas supply source (804/814; Figure 
24; column 18, lines 20-25) for providing an N 2 gas through the pipe (812; Figure 24; 
column 18, lines 20-25), and an energy supply unit (808; Figure 23,24; column 18, lines 
18-40) for applying energy to the N? gas in the pipe (812; Figure 24; column 18, lines 20- 
25) or in the processing chambers (106; Figure 4, 19, and 24; - see common "106": 
column 4, lines 35-55) to convert the N? gas into the dissociated monatomic nitrogen 
(column 20, lines 12-13) atoms, - claim 19. Applicant's claim requirements of 
"monatomic nitrogen atoms are provided in the processing chamber after finishing 
processing the substrate therein" are claim requirements of intended use in the pending 
apparatus claims. Further, it has been held that claim language that simply specifies an 
intended use or field of use for the invention generally will not limit the scope of a claim 
(Walter , 618 F.2d at 769, 205 USPQ at 409; MPEP 2106). Additionally, in apparatus 
claims, intended use must result in a structural difference between the claimed invention 
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and the prior art in order to patentably distinguish the claimed invention from the prior 
art. If the prior art structure is capable of performing the intended use, then it meets the 
claim (In re Casey,152 USPQ 235 (CCPA 1967); In re Otto , 136 USPQ 458, 459 (CCPA 
1963); MPEP21 11.02). 

Fairbairn does not teach Fairbairn's pipe (812; Figure 24; column 18, lines 20-25) communicates 
with each processing chamber (106; Figure 4, 19, and 24; - see common "106"; column 4, lines 
35-55) through a sidewall of each of said processing chamber (106; Figure 4, 19, and 24; - see 
common "106"; column 4, lines 35-55). 

Suzuki teaches a plasma processing apparatus (figures 1,2) including process gas piping (34A-C; 
Figure 1,2) injected through a sidewall (4; Figure 1,2) of each of said processing chamber (4; 
Figure 1,2). 

It would have been obvious to one of ordinary skill in the art at the time the invention was made 
for Fairbairn to add additional process gas injection along a sidewall of Fairbairn's chamber as 
taught by Suzuki. 

Motivation for Fairbairn to add additional process gas injection along a sidewall of Fairbairn's 
chamber as taught by Suzuki is for delivering process gases uniformly as taught by Suzuki 
(column 6; lines 1-9). 

5. Claims 8, 9, and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fairbairn; Kevin et al. (US 5838121 A) and Suzuki; Akira et al. (US 5522934 A) in view of Lee; 
Chung J. et al. (US 6086679 A). Fairbairn and Suzuki are discussed above. 
Fairbairn further teaches a processing apparatus (Figure 4, 19, and 24; - see common "106"; 
column 4, lines 35-55), which includes a processing chamber (106; Figure 4, 19, and 24; - see 
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common "106"; column 4, lines 35-55) for processing a substrate ("wafer"; throughout) to be 
processed, a shower head (642; Figure 19; - see common "106"; column 4, lines 35-55), installed 
at upper parts of the processing chamber (106; Figure 4, 19, and 24; - see common "106"; 
column 4, lines 35-55), for providing a gas to be converted into a plasma in the processing 
chamber (106; Figure 4, 19, and 24; - see common "106"; column 4, lines 35-55); and an 
electrostatic chuck ("pedestal 628"; Figure 19; column 14, lines 50-55; column 12; line 15), 
installed in the processing chamber (106; Figure 4, 19, and 24; - see common "106"; column 4, 
lines 35-55), for adsorbing the substrate ("wafer"; throughout) to be processed thereto, 
comprising: - claim 21 

a. means for transferring the substrate ("wafer"; throughout) to be processed into the 
processing chamber - claim 21. Support for this portion of claim 21 is found in 
section [0031]. Specifically, the specification teaches "wafer transfer mechanism 
6". Fairbairn teaches a wafer transfer mechanism 500. As such, Fairbairn teaches 
an equivalent apparatus that performs the function of transferring wafers. As a 
result, Fairbairn's prior art elements of 500; Figure 15; column 8, line 53 - column 
9, line 4 for transferring wafers performs the identical function of transferring 
wafers in substantially the same way, and produces substantially the same results 
as the corresponding elements disclosed in the specification (MPEP 2183). 

b. means for adsorbing the substrate ("wafer"; throughout) to be processed to the 
electrostatic chuck - claim 21. Support for this portion of claim 21 is found in 
section [0010]. Specifically, the specification teaches " the electrostatic chuck 
electrostatically adsorbing thereto the substrate to be processed". Fairbairn 
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teaches an electrostatic chuck ("pedestal 628"; Figure 19; column 14, lines 50-55; 
column 12; line 15). As such, Fairbairn teaches an equivalent apparatus that 
performs the function of "adsorbing the substrate". As a result, Fairbairn 5 s prior 
art elements of 628 for "adsorbing the substrate" perform the identical function of 
"adsorbing the substrate" in substantially the same way, and produces 
substantially the same results as the corresponding elements disclosed in the 
specification (MPEP 2183). 
Fairbairn does not teach: 

i. The processing apparatus (Figure 4, 19, and 24; - see common "106"; column 4, lines 35- 
55) of claim 2, wherein the energy supply unit (808; Figure 23,24; column 18, lines 18- 
40) has an ultraviolet irradiation unit for irradiating ultraviolet ray to the N2 gas, as 
claimed by claim 8 

ii. The processing apparatus (Figure 4, 19, and 24; - see common "106"; column 4, lines 35- 
55) of claim 2, wherein the pipe (812; Figure 24; column 18, lines 20-25) has a dielectric 
portion, and the energy supply unit (808; Figure 23,24; column 18, lines 18-40) has an 
induction coil wound around the dielectric portion and a high frequency power supply for 
applying a high frequency to the induction coil, as claimed by claim 9 

iii. means for providing dissociated monatomic nitrogen atoms in the processing chamber 
(106; Figure 4, 19, and 24; - see common "106"; column 4, lines 35-55), wherein the 
monatomic nitrogen atoms are provided in the processing chamber (106; Figure 4, 19, 
and 24; - see common "106"; column 4, lines 35-55) for processing the substrate 
("wafer"; throughout) therein, wherein the means for providing dissociated monatomic 
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nitrogen (column 20, lines 12-13) atoms includes a pipe (812; Figure 24; column 18, lines 
20-25) communicating with the processing chambers (106; Figure 4, 19, and 24; - see 
common "106"; column 4, lines 35-55) through a sidewall of the processing chamber 
(106; Figure 4, 19, and 24; - see common "106"; column 4, lines 35-55), an N? gas 
supply source (804/814; Figure 24; column 18, lines 20-25) for providing an N? gas 
through the pipe (812; Figure 24; column 18, lines 20-25), and an energy supply unit 
(808; Figure 23,24; column 18, lines 18-40) for applying energy to the N? gas in the pipe 
(812; Figure 24; column 18, lines 20-25) to convert the N? gas into the dissociated 
monatomic nitrogen (column 20, lines 12-13) atoms - claim 2 1 
Lee teaches energy supply units as UV (426, Figure 4) and induction coil supply units (626, 628; 
Figure 6) wound a dielectric pipe (620; Figure 6). Means for providing dissociated monatomic 
nitrogen atoms in the processing chamber, wherein the monatomic nitrogen atoms are provided 
in the processing chamber (106; Figure 4, 19, and 24; - see common "106"; column 4, lines 35- 
55) for processing the substrate ("wafer"; throughout) therein - claim 21. Support for this portion 
of claim 21 is found in section [0061]. Specifically, the specification teaches "In addition, an 
induction coil 96 is wound around the gas pipe 93, and the high frequency power is applied from 
a high frequency power supply 97 to the induction coil 96.". Lee teaches an induction coil 628 is 
wound around the gas pipe 620, and the high frequency power is applied from a high frequency 
power supply 626 to the induction coil 628. As such, Lee teaches an equivalent apparatus that 
performs the function of means for providing dissociated gas (gas identity is intended use). As a 
result, Fairbairn's prior art elements of 628, 620, and 626 for providing dissociated gas (gas 
identity is intended use) perform the identical function of providing dissociated gas (gas identity 
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is intended use) in substantially the same way, and produces substantially the same results as the 
corresponding elements disclosed in the specification (MPEP 2183). 
Sukuki is discussed above. 

It would have been obvious to one of ordinary skill in the art at the time the invention was made 
for Fairbairn to use alternate and equivalent means for plasma generation as taught by Lee. 
Motivation for Fairbairn to use alternate and equivalent means for plasma generation is taught by 
Lee (column 22, line 58 - column 25, line 50). 

Response to Arguments 
6. Applicant's arguments with respect to claims 1-6, 8-10, 19, and 21 have been considered 
but are moot in view of the new grounds of rejection. 
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Conclusion 



7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Examiner Rudy Zervigon whose telephone number is (571) 272- 
1442. The examiner can normally be reached on a Monday through Thursday schedule from 8am 
through 7pm. The official fax phone number for the 1763 art unit is (571) 273-8300. Any Inquiry 
of a general nature or relating to the status of this application or proceeding should be directed to 
the Chemical and Materials Engineering art unit receptionist at (571) 272-1700. If the examiner 
can not be reached please contact the examiner's supervisor, Parviz Hassanzadeh, at (571) 272- 



1435. 




